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© Data recording and reproducing apparatus. 

© The present invention relates to a data recording 
and reproducing apparatus (2) by which consecutive 
data such as audio data or video data and intermit- 
tent data such as computer data are recorded in and 
reproduced from a record medium (6) or the like. 
Input data is sequentially and consecutively record- 
ed in a series of unit recording areas (sectors) on 
the record medium. When a recording-disabled-unit 
area is detected, corresponding data is stored in a 



memory (6). When a recording of said input data is 
finished, data stored in the memory is recorded in a 
particular area of the record medium. Further, an 
identifying information indicative of kinds of input 
data is recorded in a particular recording area of the 
record medium, wherein upon reproducing, a con- 
secutive processing reproduction and an alternate 
processing reproduction can be automatically 
switched in response to the identifying information. 
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BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates generally to re- 
cording and reproducing apparatus and, more par- 
ticularly, is directed to a data recording and re- 
producing apparatus suitable for recording, for ex- 
ample, audio data, video data or computer data on 
a record medium such as a disk. 



Description of the Prior Art 

Generally, when data is recorded on a record 
medium, two modes, i.e., a consecutive processing 
mode and an alternate processing mode may be 
available. The consecutive processing mode is 
used in the recording mode for recording consecu- 
tive informations such as audio data, video data or 
the like, whereas the alternate processing mode is 
generally used in the storage of computer data. 

A real time property is a very important factor 
for audio data, video data and so on used in the 
consecutive processing mode. In the case of audio 
data and video data or the like, consecutive data 
are correlated to each other so that they can there- 
fore be error-compensated, thus avoiding an influ- 
ence of error to some extent. 

In the alternate processing mode, if a sector of 
a hard disk or a magneto-optical disk or the like, in 
which data is to be written when it is shipped, is 
found defective such as scratches or the like, that 
defective sector is marked with a failure sector 
mark and is made useless. Then, corresponding 
data is written in an alternate sector prepared as a 
reserve sector. Alternatively, in the read-after-write 
mode, if an error rate is beyond a standard one, 
then data is to be written in the alternate sector. 

Although the above-mentioned consecutive 
processing mode is advantageous in real time 
property, error of more than a certain error rate can 
not be processed. Thus, the consecutive process- 
ing mode is not so reliable. Further, although the 
alternate processing mode is very reliable, it has a 
problem of poor real time property. 

OBJECTS AND SUMMARY OF THE INVENTION 



Therefore, it is an object of the present inven- 
tion to provide an improved data recording and 
reproducing apparatus which can eliminate the 
aforementioned defects encountered with the prior 



art. 

More specifically, it is an object of the present 
invention to provide a data recording apparatus 
which can record data by effectively utilizing ad- 

5 vantages of both a consecutive processing mode 
and an alternate processing mode. 

It is another object of the present invention to 
provide a data reproducing apparatus which can 
reproduce data by effectively utilizing advantages 

io of both a consecutive processing mode and an 
alternate processing mode. 

As a first aspect of this invention, a data re- 
cording apparatus for sequentially recording input 
consecutive data in a predetermined unit recording 

rs area of a record medium is provided. This data 
recording apparatus comprises a detector for de- 
tecting a recording-disabled-unit recording area in 
the record medium, and a memory for storing 
corresponding input data in response to an output 

20 of the detector, wherein data stored in the memory 
is recorded in a particular recording area of the 
record medium at the completion of recording the 
input data. 

As a second aspect of the present invention, a 

25 data recording apparatus for sequentially recording 
input consecutive data in a predetermined unit re- 
cording area of a record medium is provided. This 
data recording apparatus comprises a data identify- 
ing device for determining whether the input data is 

30 processed in a consecutive processing mode or in 
an alternate processing mode, a detector for de- 
tecting a recording-disabled-unit recording area in 
the record medium when an alternate processing 
mode is detected by the data identifying device, 

35 and a memory for storing corresponding input data 
in response to an output of the detector, wherein 
data stored in the memory is recorded in a particu- 
lar recording area of the record medium at the 
completion of recording the input data. 

40 As a third aspect of the present invention, a 

data reproducing apparatus for reproducing data 
from a record medium in which data is recorded in 
a unit recording area and an identifying information 
indicative of kinds of data is recorded in a particu- 

45 lar area is provided. This data reproducing appara- 
tus comprises an identifying information detecting 
device for detecting the identifying information 
wherein it is determined, in response to the de- 
tected identifying information-, whether the data is 

so reproduced in a consecutive processing mode or in 
an alternate processing mode. 

The above, and other objects, features and 
advantages of the present invention, will become 
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apparent in the following detailed description of a 
preferred embodiment of the invention to be read 
in conjunction with the accompanying drawings, in 
which like reference numerals are used to identify 
the same or similar parts in the several views. 



8RIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a schematic block diagram showing 
a data recording and reproducing apparatus ac- 
cording to an embodiment of the present invention; 

Figs. 2 and 3 are flow charts to which refer- 
ence will be made in explaining steps involved in 
routine for recording data according to the present 
invention; 

Fig. 4 is a flow chart to which reference will 
be made in explaining a reproducing operation of 
the present invention; and 

Fig. 5 is a schematic planar view of a disk, 
and to which reference will be made in explaining a 
data allocation in an alternate processing mode. 

DETAILED DESCRIPTION OF A PREFERRED EM- 
BODIMENT 



A data recording and reproducing apparatus 
according to an embodiment of the present inven- 
tion will now be described in detail with reference 
to Figs. 1 to 3. In this embodiment, a magneto- 
optical disk is used as a record medium. 

Fig. 1 shows a circuit arrangement of this em- 
bodiment. In Rg. 1, it will be seen that a host 
computer 1 is connected to a magneto-optical disk 
recording and reproducing apparatus for inputting 
and outputting data. 

The magneto-optical disk recording and repro- 
ducing apparatus 2 comprises an interface circuit 
3, a write circuit 4, a memory 5, a magneto-optical 
disk 6, a photo pickup head 7, a read circuit 8 and 
a control section 9. 

The interface circuit 3 is connected to the host 
processing apparatus 1 to convert input and output 
signals. The write circuit 4 is supplied with an 
output signal of the interface circuit 3 as an input 
signal and supplies a signal to the photo pickup 
head 7 so that the photo pickup head 7 can write 
data in the magneto-optical disk 6. When a defec- 
tive sector, which is a recording-disabled-unit area 
such as failure sector, address-unreadbie sector or 
the like, is detected in the recording mode, the 
memory 5, which is a buffer memory utilizing, for 
example, a random access memory (RAM), tem- 
porarily stores data corresponding to detected 
data. The photo pickup head 7 reads out data 
recorded on the magneto-optical disk 6 and sup- 



plies the read circuit 8 with the read-out data. The 
control section 9 controls the whole section of the 
magneto-optical disk recording and reproducing 
apparatus 2, and is connected to the respective 
5 blocks. 

An operation of the data recording and re- 
producing apparatus of Rg. 1 will be described 
with reference to a flow chart of Rg. 2. In that case, 
the data recording and reproducing apparatus is 

w adapted to record, for example, computer data. 

Referring to Fig. 2, following the Start of opera- 
tion, the magneto-optical disk recording and re- 
producing apparatus 2 is set in the write mode by 
a write command issued from the host processing 

75 apparatus 1 at step 11. Then, computer data from 
the host processing apparatus 1 is supplied 
through the interface circuit 3 to the write circuit 4. 
In the next decision step 12, it is determined by the 
write circuit 4 whether the sector is a failure sector 

20 or an address-unreadable sector, or whether or not 
the sector is an unrecordable sector. If a NO is 
output at step 12, then the routine proceeds to step 
13, whereat the write circuit 4 writes the input data 
in a predetermined sector of the magneto-optical 

25 disk 6 by means of the photo pickup head 7. 

If on the other hand a YES is output at step 12, 
then the routine proceeds to step 14, whereat the 
write circuit 4 stores data corresponding to the 
failure sector or the address-unreadable sector in 

30 the memory 5. 

In the next decision step 15, it is determined 
whether or not the data transmission is ended. If a 
NO is output at step 15, then the routine proceeds 
to step 16, whereat the recording operation is 

35 moved to the next sector and the same steps as 
described above are repeated. 

If it is determined that the transmission of all 
data is ended as represented by a YES at step 15, 
the routine proceeds to step 17, whereat the write 

40 circuit 4 reads out the data stored in the memory 5 
and then writes the same in a particular unit re- 
cording area, for example, an alternate sector area 
of the magneto-optical disk 6 by means of the 
photo pickup head 7. 

45 In step 1 4, if the storage area of the memory 5 
is all occupied, the alternate processing mode may 
be changed to the ordinary consecutive processing 
mode or the writing of data may be temporarily 
stopped and data may be written in the alternate 

so sector. 

A recording operation of the magneto-optical 
disk recording and reproducing apparatus of the 
invention will be described with reference to a flow 
chart forming Fig. 3. In that case, data to be 

55 recorded is provided in the mixed form of audio 
data or video data and computer data. In the fol- 
lowing description, audio data or video data is 
re f erre d to as audio/video data for convenience. In 
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Fig. 3, like parts corresponding to those of Fig. 2 
are marked with the same references. 

Referring to Fig. 3, following the Start of opera- 
tion, in step 1 1 , the magneto-optical disk recording 
and reproducing apparatus 2 is set in the write 
mode by a write command issued from the host 
processing apparatus 1, and data from the host 
processing apparatus 1 is supplied through the 
interface circuit 3 to the write circuit 4. In the next 
decision step 18, it is determined by the write 
circuit 4 whether the input data is the audio/video 
data or not. If a YES is output at step 18, then the 
routine proceeds to step 13, wherein the write 
circuit 4 writes the input audio/video data in a 
predetermined sector of the magneto-optical disk 6 
by means of the photo pickup head 7. 

If on the other hand it is determined that the 
input data is not the audio/video data as repre- 
sented by a NO at step 18, or if the input data is 
the computer data, the routine proceeds to de- 
cision step 12. It is determined at decision step 12 
whether the sector is the failure sector or the 
address-unreadable sector. If a NO is output at 
step 12, then the routine proceeds to step 13, in 
which the write circuit 4 writes the input computer 
data in a predetermined sector of the magneto- 
optical disk 6 by means of the photo pickup head 
7. 

If a YES is output at step 12, then the routine 
proceeds to step 14. In step 14, the write circuit 4 
stores computer data corresponding to the failure 
data or the address-unreadable sector in the mem- 
ory 5. In decision step 15, it is determined whether 
the transmission of data is ended or not. If a NO is 
output at step 15, or all the data transmission is not 
ended, in step 16, the next sector is selected and 
the operation similar to the above will be repeated. 

If a YES is output at step 15 or if the transmis- 
sion of data is already finished, then the routine 
proceeds to step 17. In step 17, the write circuit 4 
reads-out the computer data stored in the memory 
5, and writes the read-out computer data in a 
particular unit recording area, for example, an al- 
ternate sector area of the magneto-optical disk 6 
by means of the photo pickup head 7. 

In step 14, if the storage area of the memory 5 
is fully occupied, then the alternate processing 
mode may be changed to, for example, the or- 
dinary consecutive processing mode or the alter- 
nate processing mode may be temporarily inter- 
rupted and the computer data may be written in the 
alternate sector. 

In the above-noted embodiment, the alternate 
sector area may be an intermediate portion of the 
disk or one portion of a predetermined track of the 
outer peripheral portion of the disk. Further, the 
alternate sector area may be distributed to a plural- 
ity of sectors or a plurality of tracks. 



As set out above, according to the present 
invention, when input data is consecutively record- 
ed in the unit recording area of the record medium, 
if the recording-disabled-unit recording area such 
s as the failure sector and the address-unreadable 
sector or the like is detected, the corresponding 
data is stored in the buffer memory. When the 
transmission of ail data is finished, the data stored 
in the buffer memory is read-out and the read-out 

10 data is recorded in the particular recording area 
such as the alternate sector on the record medium. 
Thus, it becomes possible to achieve real time 
property and high reliability which are advantages 
of both the consecutive processing mode and the 

rs alternate processing mode. 

The processing in the reproducing mode will 
next be described with reference to Figs. 4 and 5. 

As shown in a flow chart forming Fig. 4, follow- 
ing the Start of operation, the playback of data 

20 from the magneto-optical disk 6 is started. In the 
next step 21 , an identifying information indicative of 
kinds of data recorded on this record medium 
together with the data or the identifying information 
indicates whether the data is processed in accor- 

25 dance with the consecutive processing mode or the 
alternate processing mode is detected. The iden- 
tifying information is recorded in a unit recording 
area of this record medium, i.e. a predetermined 
position of sector S or a directory track DT. 

30 If the identifying information detected at step 

21 indicates the consecutive processing mode, or if 
the data is the consecutive data such as audio 
data, video data and so on, then the routine pro- 
ceeds to step 22. In step 22, data is consecutively 

35 read-out, thereby effecting the consecutive pro- 
cessing. 

If on the other hand the identifying information 
detected in step 21 indicates the alternate process- 
ing mode, or if the data is intermittent data such as 

40 computer data, character data or the like, then the 
routine enters step 23 and the following steps. 

In the decision step 23, it is determined wheth- 
er the sector, from which data is to be read, is the 
failure sector or not. If a NO is output at step 23, 

45 the routine proceeds to step 24, whereat data in 
that sector is read-out. Then, the routine proceeds 
to step 25 through which the routine returns to 
decision step 23. In step 23, it is determined 
whether the sector is the failure sector or not. If a 

so NO is output at step 23, then the routine proceeds 
to step 24, whereat the data in that sector is read- 
out. Then, the same operation is repeated. 

If on the other hand it is determined that the 
sector, from which data is to be read-out, is the 

65 failure sector as represented by a YES at step 23, 
the routine proceeds to step 26. In step 26, an 
alternate sector corresponding to the failure sector 
is accessed, and the data of that alternate sector is 
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read-out. In the next step 27. the next sector, that 
is, the sector next to the failure sector is accessed. 
Then, the routine returns to decision step 23, 
whereat the check of the failure sector is repeated. 

The operation of the alternate processing in the 5 
steps following step 23 will be described more fully 
with reference to Fig. 5. Fig. 5 illustrates a re- 
corded pattern of a record medium. In Fig. 5, a 
hatched sector, i.e., the fourth sector is assumed to 
be a failure sector, and data of corresponding rela- w 
tionship of sector, processed by the alternate pro- 
cessing mode, is recorded in the directory track 
DT. 

The first sector is determined as being not an 
incorrect sector in step 23 so that data recorded in 75 
the first sector is read-out in step 24. This is also 
true for the second and third sectors. The fourth 
sector is determined as a failure sector in step 23 
so that a corresponding alternate sector provided in 
other track, for example, is accessed, and data 20 
recorded in the alternate sector AS corresponding 
to the fourth sector is read-out. In step 27, a fifth 
sector next to the fourth sector, which is the failure 
sector, is accessed, and then the routine returns to 
decision step 23. In decision step 23, it is deter- 25 
mined whether or not the fifth sector is a failure 
sector. Since the fifth sector is not the failure 
sector, data recorded in the fifth sector is read-out 
in step 24. The similar operation is repeatedly 
carried out hereinunder. so 

In accordance with this embodiment, when 
consecutive data such as audio data, video data 
and so on or intermittent data such as character 
data or the like is solely recorded or when con- 
secutive data and intermittent data are recorded in 35 
a mixed state, by recording the identifying code in 
the sector or in the directory track DT. it is possible 
to reproduce data by selectively switching the con- 
secutive processing mode and the alternate pro- 
cessing mode in response to the thus recorded 40 
identifying information. In general, consecutive data 
such as audio data, video data and so on can be 
error-compensated and need not be increased in 
reliability by switching the consecutive processing 
mode to the alternate processing mode. It is fre- 45 
quently requested to improve reliability at the sacri- 
fice of real time property. The data recording and 
reproducing apparatus of the present invention can 
be applied to such a case. 

As described above, since the consecutive pro- 50 
cessing mode and the alternate processing mode 
are selectively switched in response to the identify- 
ing information, data can be properly reproduced 
by one system in accordance with various uses. 
Therefore, it is possible to maintain real time prop- 55 
erty and high reliability which are advantages of the 
consecutive processing mode and the alternate 
processing mode. 



Having described a preferred embodiment of 
the invention with reference to the accompanying 
drawings, it is to be understood that the invention 
is not limited to that precise embodiment and that 
various changes and modifications could be effec- 
ted by one skilled in the art without departing from 
a spirit or scope of the invention as defined in the 
appended claims. 



Claims 

t. A data recording apparatus (2) for sequen- 
tially recording input consecutive data in a pre- 
determined unit recording area of a record medium 
(6), comprising: 

(a) detecting means (1,3,4,7) for detecting a 
recording-disabled-unit recording area in said 
record medium; and 

(b) a memory (5) for storing corresponding 
input data in response to an output of said detect- 
ing means, wherein data stored in said memory is 
recorded in a particular recording area of said 
record medium at the completion of recording said 
input data. 

2. The data recording apparatus according to 
claim 1 , further comprising storage capacity watch- 
ing means for watching data amount stored in said 
memory, wherein when said data amount reaches a 
predetermined value, data stored in said memory is 
recorded in a particular recording area of said 
record medium. 

3. The data recording apparatus according to 
claim 1 , further comprising storage capacity watch- 
ing means for watching data amount stored in said 
memory, wherein when said data amount reaches a 
predetermined value, a writing in said memory is 
inhibited. 

4. The data recording apparatus according to 
claim 1, wherein a corresponding relationship be- 
tween said recording-disabled-unit area and a re- 
cording area in which data, stored in said memory, 
is recorded in a particular area of said record 
medium. 

5. A data recording apparatus for sequen- 
tially recording input consecutive data in a pre- 
determined unit recording area of a record me- 
dium, comprising: 

(t) data identifying means for determining 
whether said input data is processed in a consecu- 
tive processing mode or in an alternate processing 
mode; 

(2) detecting means for detecting a 
recording-disabled-unit-recording area in said 
record medium when an alternate processing mode 
is detected by said data identifying means; and 

(3) a memory for storing corresponding 
input data in response to an output of said detect- 
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ing means, wherein data stored in said memory is 
recorded in a particular recording area of said 
record medium at the completion of recording said 
input data. 

6. The data recording apparatus according to 5 
claim 5, wherein an identifying signal for determin- 
ing whether recorded data is reproduced in an 
alternate processing mode or in a consecutive pro- 
cessing mode is recorded in a particular area of 

said record medium in response to an output of io 
said data identifying beans. 

7. A data reproducing apparatus for repro- 
ducing data from a record medium in which the 
data is recorded in a unit recording area and an 
identifying information indicative of kinds of the 75 
data is recorded in a particular area, comprising: 
identifying information detecting means for detect- 
ing said identifying information wherein it is deter- 
mined, in response to said detected identifying 
information, whether said data is reproduced in a 20 
consecutive processing mode or in an alternate 
processing mode. 

8. The data reproducing apparatus according 
to claim 7, further comprising detecting means for 
detecting a recording-disabled-unit area in said 25 
record medium, wherein in said alternate process- 
ing reproduction mode, data corresponding to said 
recording-disabled-unit area recorded in a particu- 
lar recording area of said record medium is repro- 
duced in response to said detected output. 30 
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